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Abstract. The nations need more and more energy to achieve their main objectives, launching the economic growth,
or at least maintaining it. There is a relationship characterized by an inverted U-shaped curve between the emissions of
pollutants (some local contaminants, such as nitrogen oxides, sulfur dioxide, heavy metals) per capita and GDP per
capita distribution. We selected nine observation variables and twenty-seven observation units. Each observation units
are OECD member states. It is expected to be confirmed that between the values of the energy consumption and
greenhouse gas emissions and gross domestic product growth there is a statistically significant relationship. The so
called developed countries need more and more energy to produce their GDP (for example agricultural production) and
because of this their CO2 emission increased in the observed period of time. The strongest relationship of the whole
analysis is between the observation units, energy consumption and CO2 emission. Unfortunately we can state that if a
country wants to raise its GDP-level this country will use more energy to achieve this goal. The source of the large part
of extra energy will be fossil fuels because they are still the cheapest energy sources.

Introduction
The main objectives of most of the states in the world are launching the economic growth, or at least

maintaining it. To achieve these goals the nations need more and more energy, besides �there is no more
fashionable answer to the woes of the global recession than green jobs� [Foroohar 2010]. There is a
relationship characterized by an inverted U-shaped curve (Fig. 1) between the emissions of pollutants
(some local contaminants, such as nitro-
gen oxides, sulfur dioxide, heavy metals)
per capita and GDP per capita distribution
[the Stern review 2006]. The above mentio-
ned relationship does not exist between
carbon dioxide emission and the level of
GDP. In most of the states it is a fairly high
income level where researchers can find a
significant drop in CO

2
 emissions. The re-

searches indicate the emission will incre-
ase until 2050, although this depends on
the further application of energy efficien-
cy, green energy measures, and developing
new technologies. In this paper we present
a statistical analysis which is a part of a
large-scale research in connection with cli-
mate awareness and energy management
of rural communities.

Figure 1. A hypothetical environmental Kuznets curve
Rysunek 1. Krzywa Kuznetsa
Source/�ród³o: The Stern Review 2006
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Material and methods
We selected nine observation variables (Tab. 1) and twenty-seven observation units [OECD

2008]. Each observation units are Organization for Economic Co-operation and Development
(OECD) member states.
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Figure 2. The histogram charts
of our main observation variables
Rysunek 2. Histogramy analizowa-
nych zmiennych
Source: own study using SPSS 17
software
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Using percentage values we can avoid difficulties because of different measurement units. It is
expected to be confirmed that between the values of the energy consumption and greenhouse gas
emissions and gross domestic product growth there is a statistically significant relationship altho-
ugh the energy intensity has decreased considerably in many countries. The emissions of sulfur
oxides and nitrogen oxides have decreased substantially in most Western countries while the emis-
sion of carbon dioxide has increased over the past twenty years. For further examination of the basic
data we used descriptive statistics (Tab. 2), bivariate correlation, and linear regression methods.

The key observation variables of our analysis will be the following ones: GDPpercvar, Agr-
prodpercvar, Enusepercvar, Enintpercvar, CO2 empercvar. In order to present these observation
variables we prepared histogram charts (Fig. 2).

The extreme values and the standard deviation have high values for the following indicators
Ncarspercvar, Enintpercvar, SOxempercvar, NxOyempercvar, CO2empercvar. The modes of the
variables SOxempercvar, NxOyempercvar have negative value while the mode of the variable
CO2empercvar has positive value. The developed countries have reduced their nitrogen oxide and
sulfur oxide emission but in many countries the emission of CO2 is increasing unfortunately.
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Results
In order to confirm (or reject) our above mentioned preconception we performed a correlation

analysis and we received the following matrix as a result (Tab. 3).
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The matrix above shows that there is a statistically significant relationship between the follo-
wing variables: Agrprodpercvar and CO2empercvar and NxOyempercvar, Enusepercvar and CO2em-
percvar and NxOyempercvar, GDPpercvar and Enusepercvar, GDPpercvar and CO2empercvar, GDP-
percvar and NxOyempercvar. To interpret correctly what has been said previously look the histogram
of variable Enintpercvar in Figure 2. We can see that in most of the OECD member countries the
possible to put the dot plot of the observation variables Agrprodpercvar � NxOyempercvar to here
but it can be stated that the relationship is a bit stronger in this case as in the above mentioned
case was. The strongest relationship of the whole analysis is between the observation units
Enusepercvar � CO2empercvar see Figure 4. It is more than interesting. Our observation units are
economically developed countries which use more and more green energy and the energy intensi-
ty values are decreasing but the above mentioned facts are not enough to unseal the relationship
between Enusepercvar and CO2empercvar.
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Figure 3. Dot plot of two observation
variables (Agrprodpercvar � CO2em-
percvar)
Rysunek 3. Zale¿no�æ miêdzy dwoma zmien-
nymi (produkcja rolna � emisja CO2 )
Source: see fig. 1
�ród³o: jak na rys. 1
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Figure 4. Dot plot of two observation
variables (Enusepercvar � CO2em-
percvar)
Rysunek 4. Zale¿no�c miêdzy dwoma
zmiennymi (zu¿ycie energii � emisja CO2 )
Source: see fig. 1
�ród³o: jak na rys. 1
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Conclusion
Unfortunately we can state that if a country wants to raise its GDP-level this country will use

more energy to achieve this goal. The source of the large part of extra energy will be fossil fuels
because they are still the cheapest energy sources.
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Streszczenie
Kraje na �wiecie potrzebuj¹ coraz wiêcej energii, aby zwiêkszaæ wzrost gospodarczy lub przynajmniej utrzymaæ

go na obecnym poziomie. W artykule dokonano analizy wybranych wska�ników �rodowiskowych, ekonomicznych i
efektywno�ci ekonomicznej z zastosowaniem teorii krzywych �rodowiskowych Kuznetsa. Do analizy wybrano dziewiêæ
zmiennych i dwadzie�cia siedem jednostek obserwacji, którymi by³y kraje cz³onkowskie OECD. Postawiono hipotezê, ¿e
miêdzy warto�ciami zu¿ycia energii i emisji gazów cieplarnianych oraz wzrostu produktu krajowego brutto jest
istotny statystycznie zwi¹zek. W wyniku analiz stwierdzono, i¿ kraje rozwiniête musz¹ zu¿ywaæ coraz wiêcej energii do
produkcji PKB i dlatego w obserwowanym okresie wzros³a emisja CO2. Najsilniejszy zwi¹zek zaobserwowano miêdzy
jednostkami obserwacji, zu¿yciem energii i emisji CO2. Mo¿na stwierdziæ, ¿e pañstwo chce zwiêkszyæ PKB musi
zu¿ywaæ wiêcej energii, aby osi¹gn¹æ ten cel. Znaczna czê�ci dodatkowej energii bêdzie pochodzi³a nadal z paliw
kopalnych, poniewa¿ s¹ najtañszym �ród³em energii.
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